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Rotorcraft operating at low altitudes require navigational schemes for detecting terrain and obstacles.
Due to the nature of the missions to be accomplished and available power onboard, a passive navigation
scheme is desirable in this situation. This paper describes the development of a passive navigation
scheme using optical image sequences and vehicle motion variables from an onboard inertial navigation
scheme. This approach combines the geometric properties of perspective projection and a feedback
irradiance tracking scheme at each pixel in the image to determine the range to various objects within
the field-of-view. Derivation of the numerical algorithm and simulation results are given. Due to the
feedback nature of the implementation, the computational scheme is robust. Other applications of the
proposed approach include navigation for autonomous planetary rovers and telerobots.
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